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Presentation of Case
Dr. Mahmudul Hasan (MS Resident): A 15-yearold male hailing from Khagrachhari was admitted into the department with the complaints of swelling on the right side of face for 10 months with recurrent severe epistaxis, progressive proptosis, unilateral nasal obstruction and impairment of hearing for two months (Figure 1 ). On extraoral examination, there was a firm non-tender, nonmobile, fixed swelling on the right side of cheek causing facial asymmetry measuring about 10 × 12 cm in size extending from upper eyelid to middle of the right cheek supero-inferiorly and pre-auricular area to the medial wall of nose posteroanteriorly. There was deviation of nose towards the opposite left side with obstruction of right nostril by the mass and anosmia. There was ectropion of right eye due to the pushing effect of the mass. Impaired hearing on the right ear for two months. On intraoral examination, there was a firm non-tender, non-mobile, fixed swelling on the right side of oral cavity occupying hard palate, soft palate, oropharynx measuring about 6 × 5 cm causing difficulties in mastication. The patient was ill-looking, anemic, having no signs of dehydration, jaundice, no significant lymphadenopathy, normal vital signs, and no organomegaly. Systemic examinations revealed no abnormality for this patient.
Dr. Md. Asaduzzaman (Assistant Professor):
The results of red blood cell showed anisopoikilocytosis with many microcytic hypochromic red cells, some target cells and rouleaux formation. The results of white blood cells indicated that it was mature with normal in count and increased neutrophils distribution (Table I) .
There was an increase of platelet count with a few giant platelets.
There was enhanced soft tissue mass in the right maxillary sinus with extensive contiguous extension in the right nasal fossa, posterior choana, cheek, sphenoid sinus, intracranial extradural extension through floor of middle cranial fossa behind the apex of orbit.
Histological sections showed the proliferation of fibroblastic cells, interspersed with vascular channel. The case was diagnosed as angiofibroma.
Provisional Diagnosis
Juvenile nasopharyngeal angiofibroma
Differential Diagnosis
Dr. Asaduzzaman: The boy with a history of recurrent severe epistaxis with progressive nasal obstruction, proptosis and impaired hearing usually may be a case of juvenile nasopharyngeal angiofibroma. Juvenile nasopharyngeal angiofibroma is a slowly growing benign tumor, which is highly vascular, locally aggressive and vasoformative neoplasm presents mostly common in adolescent male whose median age is 14 years. 1 It is the most common benign neoplasm of the nasopharynx, 2 In the head and neck region, juvenile nasopharyngeal angiofibroma is a relatively rare, represent approximately 0.5%. 3 75% of all patients presented with the epistaxis and nasal obstruction. The symptoms may persist for months to years. Most of the cases, the tumor shows no symptom until it is increased and encroach on critical structure. 4 The entire feature matched with this case but it needs histopathological examination for confirmatory diagnosis. As the tumor is a vascular one and has a high risk of huge bleeding during biopsy, it is better to use radiographic imaging for the differential diag- For this reason, CT scan and MRI are the best option of imaging. All causes of a nasopharyngeal mass, epistaxis, and orbital swelling should be included in the differential diagnosis.
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Sinonasal angiomatous polyp
Dr. Ruman Banik (Medical Officer): Sinonasal angiomatous polyp is a non-tumorous lesion of the nose and paranasal sinus. 5 Its clinical and radiological features nearly match with the nasopharyngeal angiofibroma. For this reason, a radiologist often confuse in diagnosis of sinonasal angiomatous polyp with other benign and malignant tumors.
Rhabdomyosarcoma
Dr. Banik: Rhabdomyosarcoma is a highly malignant tumor of the striated muscle. 6 This type of tumor is common in pediatric patient but it is uncommon in nose and paranasal sinus. But when it arises from this area it may raise similar clinical and radiological feature of nasopharyngeal angiofibroma.
Nasopharyngeal carcinoma
Dr. Banik: Nasopharyngeal carcinoma is a common tumor of the nose and paranasal sinus in the late age. 7 Clinical presentation is usually late but when it appears, already there is distant metastasis. The late clinical presentation is usually epistaxis, conductive hearing loss, nasal obstruction, fullness of cheek, which is similar to the presentation of nasopharyngeal angiofibroma.
Nasopharyngeal teratoma
Dr. Banik: Nasopharyngeal teratoma is a congenital tumor of two or three germ layer of childhood. 8 But may occur at any age. The clinical presentations are usually nasal blockage, difficulty in breathing, rhinorrhea, snoring, respiratory distress, dysphasia, etc. If it grows bigger that it may mimic radiologically nasopharyngeal angiofibroma.
Nasopharyngeal lymphoma
Dr. Banik: Nasopharyngeal lymphoma usually occurs in the middle or late age group. 9 But it may occur in any age group. When it occurs in the nasopharyngeal area, it may cause nasal obstruction, nasal stiffness, headache or fever of unknown origin.
Lymphangioma
Lymphangioma is a childhood tumor of lymphatic system but is rare in nasopharyngeal location. Presenting complaints may be nasal obstruction, swelling of the nose and cheek area. Radiologically it may mimic the nasopharyngeal angiofibroma. 10
Encephalocele
When extracranial herniation of the intracranial content occurs that maintain a connection with subarachnoid space, then encephalocele develop. 11 It also may mimic radiologically with the nasopharyngeal angiofibroma.
Esthesioneuroblastoma
Dr. Banik: This tumor is benign in nature and arising from the basal layer of the olfactory epithelium which grows slowly and tends to destroy the surrounding bone. 12 It also may mimic radiologically with the nasopharyngeal angiofibroma.
Dr. Asaduzzaman's Diagnosis
Juvenile nasopharyngeal angiofibroma stage IIIB
Discussion
Regarding diagnosis of the case
Dr. Md. Wares Uddin (Associate Professor): In this case, the patient received some investigation for the evaluation of general condition and specific investigation was performed for the tumor itself. Complete blood count was advised to find out the hypochromic microcytic anemia due to chronic blood loss. Furthermore, plain lateral skull radiograph and combined CT scan and MRI were performed to determine the exact extent or stage of the tumor, 13 diagnostic angiography for evaluating the source of blood supply. Transnasal biopsy for confirmatory diagnosis was also done. 14 Mean corpuscular hemoglobin (pg) 13.6 29.5 ± 2.5
Mean corpuscular hemoglobin concentration (g/dL) 28.1
Regarding treatment plan
Dr. Asaduzzaman: It was suggested that surgery is the primary treatment at the early stage of tumor and complete surgical excision can provide a cure of patient without causing excessive morbidity. 15 However, controversy in the treatment approach can vary when the patient presents with more advanced disease. In the case of cranial base extension or intracranial involvement, it is difficult for the maxillofacial surgeon or neurosurgeon to completely excise the tumor alone. For this reason, it needs multidisciplinary approach. Endoscopic transnasal approach has advantages over the noncosmetic sequelae that it is associated with minimum hemorrhage or deformity of the facial skeleton. In the juvenile nasopharyngeal angiofibroma surgery, the endoscopic approach is effective in the visualization of tumor and there is minimum hemorrhage, enables to dissection and ligature of the vessel too. 16 Furthermore, simultaneous endoscopic surgery or a combination of endoscopic and open surgical approaches may be helpful for better visualization of the lesion and facilitates total removal. 16, 17 However, currently external surgical approach is said favorable for the removal of more advanced tumor, 18 and it is also recommended for the juvenile nasopharyngeal angiofibroma.
Regarding technique of bleeding control
Dr. K. M. Tarikul Islam (Associate Professor, Neurosurgery): Several techniques such as rapid sequence of induction, hypotensive anesthetic techniques and hypothermia have been recommended for bleeding control. 19 Furthermore, it is also important to place the patient in reverse Trendelenburg position for the reduction of blood flow to the tumor side and deliberate hypotension anesthesia. As there is always a risk of massive blood loss, two or more venous accesses for blood replacement should be in place such as two/three large bore intravenous catheters. Moreover, angiography of the patient should be performed to identify the vascularity of juvenile nasopharyngeal angiofibroma because it plays a major role in preoperative embolization. It should be done as early as 24 hours preoperatively because juvenile nasopharyngeal angiofibroma is known to achieve rapid revascularization. 20 However, as the embolization creates the risk of incomplete excision, it is necessary to reduce the definition of tumor border, especially when there is deep invasion of the complex sphenoid bone. 21 Andrade et al. (2007) 22 did not use embolization even in advanced stages III and IV tumors due to difficulties of complete tumor resection. Therefore, it may be better that we can do carotid ligation rather than embolization. Moreover, embolization may cause serious intracranial complications.
Regarding surgical approach for extracranial part of juvenile nasopharyngeal angiofibroma
Dr. Asaduzzaman: It is primarily determined by tumor location, extension, structure involved and surgical expertise. The approaches are inferior, lateral and anterior types. Inferior approaches are transpalatal and transoral-transpharyngeal approach whereas anterior approaches include transnasal, Le Fort I maxillotomy, medial maxillectomy and maxillary swing and the lateral approach is infratemporal fossa approach. The modified transpalatal approach is the removal of pterygoid plates. Transnasal approach may be useful for the tumor within the nasopharynx, nasal cavity and sphenoid sinus. The lateral exposure is very limited with this technique. However, the Le Fort I maxillary osteotomy approach creates access to tumor within the nasopharynx, nasal cavity, paranasal sinuses, pterygopalatine fossa, and tumor with minimum extension into the infratemporal fossa. 23, 24 Furthermore, Le Fort I osteotomy is also suitable for the tumor localized in the nasal cavity and nasopharynx, 23 but the excision of pterygoid plate with modified transpalatal approach may access the pterygopalatine fossa. On the other hand, the medial maxillotomy approach can be employed to access tumor in the nasopharynx, orbit, pterygopalatine fossa, infratemporal fossa, ethmoidal and sphenoid sinus and the cavernous sinus medial part. Moreover, it may performed through a lateral rhinotomy or Weber-Ferguson approach or by midfacial degloving or modified midfacial degloving incision. 24 In this case, as the extension of tumor was to ethmoidal sinus, nasopharynx, nasal cavity, right masticator space, right ITF, sphenoidal sinus, middle cranial fossa, the use Weber-Ferguson approach with removal of part of resorbed maxilla was performed.
Regarding operative procedure
Dr. Asaduzzaman: In the preoperative preparation, CV line was done through right subclavian vein. Tracheostomy was done. Eight units of whole blood were arranged for par operative needs.
Regarding surgical procedure for extracranial part of juvenile nasopharyngeal angiofibroma
First surgery was done on 10 April 2019. After all aseptic preparation, proper draping and under general anesthesia, the external carotid artery was ligated through submandibular incision which was extended up to lip split. Weber Ferguson incision was given and the flap was retracted. Medial maxillectomy was done. The tumor mass was exposed and identified. Internal maxillary artery and the ascending pharyngeal artery was ligated by gently retracted the tumor and surrounding bleeding was controlled by pressure pack. Tumor was removed from the infratemporal space, buccal space, nasal cavity, ethmoidal sinus, maxillary sinus, masticator space, nasopharynx, oropharynx and hard palate. Intracranial, sphenoidal and lateral pharyngeal part of the tumor was not touched because of huge bleeding from the tumor mass. With great care, hemostasis was achieved and the surgical obturator was fixed. Wounds were closed in layers and the gap was filled with antibiotic soaked gauge pack. Peroperative fluid loss was about 6 liters and the fluid given about 8 liters, transfused 6 unit of whole blood. The tumor mass along with maxilla was sent for histopathology. Dr. Asaduzzaman: After removal of intracranial part of tumor, in the same setting through previous scar mark of Weber Ferguson incision, parapharyngeal and sphenoidal part of the tumor was removed. Then, retracting the flap pterygoid plate was identified and removed for better visualization, we identified the tumor and removed it through blunt dissection. Surgical obturator was fixed and the wound was closed in layers and the gap was filled with antibiotic soaked gauge pack. Patient's recovery was uneventful.
Neurosurgical procedure for intracranial part of juvenile nasopharyngeal angiofibroma
Follow-up
Dr. Asaduzzaman: Post-operative histopathological sections showed angiofibroma composed of proliferation blood vessel with thin walled, irregular fibrous stroma and the tumor was ulcerated involving the bone. Post-operative MRI follow-up shows evidence of free of tumors ( Figure 2 ). Post operative follow-up photograph shows reduced swelling and proptosis ( Figure 2) , and also improvement of hearing, nasal obstruction and mastication. Nasopharyngeal angiofibroma can be easily excised with endoscopic approach when it is small (stage I, II, IIIA) but it is very difficult when it is large (stage IIIB, IV), it needs multidisciplinary surgical approach. Although there are many methods of managing the patient with juvenile nasopharyngeal angiofibroma, open surgery still remains the preferred treatment for this vascular tumor. 4
Final Diagnosis
Juvenile asopharyngeal angiofibroma stage IIIB 
